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Background: It is a widely held notion that alcohol abuse is related to mental distress in the spouse. Research has
substantiated this notion by showing a tendency for spouses of alcohol abusers to experience more mental distress
than spouses of non-abusers. However, the picture seems to be more complex, as some results do not show a
significant effect or even less mental distress among spouses of alcohol abusers with the highest alcohol
consumption. The present study investigates the association between spousal mental distress and both a high
consumption of alcohol and having experienced alcohol related problems.
Methods: Norwegian population-based questionnaire data from the Nord-Trøndelag Health Study (HUNT 2) were
analyzed. In total 11,584 couples were eligible for analysis. Alcohol consumption was measured by numerical
indicators of alcohol amount and frequency of drinking, whereas alcohol-related problems (i.e. having been
criticized for excessive drinking) were measured by the CAGE Alcohol Screening Questionnaire. Multivariate
hierarchical regression analyses were performed.
Results: Results revealed that alcohol consumption was significantly associated with a decrease in spousal mental
distress, whereas alcohol-related problems were associated with an increase in spousal mental distress when
adjusted for each other. Interaction effects indicated that couples discordant for drinking problems experienced
more mental distress than spouses concordant for drinking problems.
Conclusions: The results of our study indicate that alcohol-related problems constitute a clear risk factor for
spousal mental distress. On the other hand, a high consumption of alcohol per se was related to lower levels of
spousal mental distress, after adjusting for the alcohol-related problems perceived by the alcohol consumer him/
herself. All effect sizes were small, but the trends were clear, challenging the notion that a high consumption of
alcohol is exclusively and under all circumstances negative for the spouse.
Keywords: Alcohol, Alcohol consumption, Alcohol abuse, Spousal mental distress, Anxiety, Depression,
Population sampleBackground
It is widely believed that spouses of alcohol abusers suffer
from poor mental health. This is a notion embraced by so-
ciety in general, as well as in research communities and
clinical practice [1,2]. The topic has been extensively stu-
died, revealing both expected and unexpected effects. One
population-based study found a small, but significant trend* Correspondence: kamilla.rognmo@fhi.no
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reproduction in any medium, provided the orfor female spouses of male at-risk drinkers to experience
more mental distress than spouses of controls [3]. An-
other study found a three times higher risk of mood disor-
ders and two times higher risk of anxiety disorders among
female spouses of male alcohol abusers [4]. A study of
newlywed individuals found frequent and heavy drinking
among men, as well as marital and other problems resul-
ting from the men’s drinking, to be associated with con-
current depression among their wives. Marital problems
resulting from wives’ drinking were significantly associa-
ted with husbands’ concurrent depression. Longitudinally,al Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Rognmo et al. BMC Public Health 2013, 13:319 Page 2 of 13
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cantly associated with wives’ depression [1].
Despite an extensive range of studies showing a signifi-
cant association, there are also several studies that did
not find such significant associations – or else found re-
sults indicating a more complex relationship than previ-
ously assumed [5-8]. Schuckit and colleagues [5] found
no elevated risk of psychiatric disorders among female
spouses of male alcohol abusers. One explanation for
the lack of significant effects may be that the sample
mostly consisted of highly educated individuals. Socio-
demographic factors may play a part in the association,
providing a buffering effect against mental disorders.
Although it seems reasonable to assume that the risk
of spousal mental distress increases with the alcohol
consumption of the abusing partner, the relationship
may not be that straightforward. Studies investigating
how alcohol consumption among alcohol abusers may
impact spousal psychiatric symptoms, have found a ten-
dency for spouses of alcohol abusers with high con-
sumption to have fewer psychiatric symptoms than
spouses of alcohol abusers with lower consumption
[6,7]. This result may indicate that stable heavy drinking,
resulting in a higher overall consumption - as opposed
to alternating between relapses and remitting periods –
may serve some adaptive consequences for the family,
through providing some stability in a stressful situation.
The presence of a substance use disorder also in the
spouse of the alcohol abuser may impact the risk of men-
tal distress. One study found a higher prevalence of psy-
chiatric disorders only among spouses with co-occurring
substance use disorders, but not among spouses without
co-occurring substance use disorders [8]. However, con-
cordant spousal alcohol consumption, even concordant
heavy drinking, has also been found to predict marital sat-
isfaction [9,10], which in turn is negatively related to men-
tal distress [11]. Through impacting marital satisfaction,
couples in which both spouses consume a lot of alcohol
may experience less mental distress than couples where
only one spouse drinks heavily.
Although it may be tempting to assume causal me-
chanisms behind the association between one partner’s’
alcohol abuse and the other partner’s’ mental distress,
a third factor may be involved – spousal concordance
across characteristics. This concordance may be attrib-
uted to several different mechanisms - assortative mat-
ing, mutual influence, or common pathogenic factors
[12]. Rather strong observed spouse similarity for alco-
hol consumption is often assumed to reflect a tendency
for people to marry persons with a consumption of alco-
hol similar to their own [12]. Assortative mating for al-
cohol consumption may confound the effect of alcohol
consumption on spousal mental health, because one’s
own alcohol abuse, independent of the spouse’s alcoholabuse, may be associated with one’s own mental health.
In other words, a negative correlation between alcohol
consumption in spouse A and mental health in spouse B
could be a secondary result of the statistical relationship
between alcohol consumption in spouse A and in spouse
B and between alcohol consumption in spouse B and
poor mental health in spouse B.
The inconsistent results from previous research clearly
demonstrate the need for more evidence. First of all, less
is known about how alcohol abuse in the female spouse
relates to mental distress in the male spouse than the
other way around. Second, the relationship may vary
with educational level, mental distress in the alcohol
abusing partner and alcohol abuse in the spouse in ques-
tion. Third, there might be differential effects associated
with a very high consumption of alcohol. By using a
population-based sample, the present study aims at
cross-sectionally investigating the relationship between
high alcohol consumption and alcohol problems in men
and women, and their spouses’ mental distress, while
adjusting for factors identified by previous research to
be influential.
Methods
Sample
During the years 1995 to 1997, the population aged 20 years
or older in Nord-Trøndelag County, Norway, was invited
to participate in a health screening survey, the Nord-
Trøndelag Health Study (HUNT 2). The health study
consisted of a health examination, including measuring
blood pressure and cholesterol and a number of other
analyses of the blood. Two questionnaires included items
on health and illness, health behaviour, life-style, demog-
raphy and other possible risk factors for health problems.
Only the questionnaire data are used in the present study.
The first questionnaire, Q1, was sent by mail together with
the invitation letter and returned at the site of the health
examination. The second questionnaire, Q2, was distri-
buted during the health examination, and the participants
were asked to complete it at home and return it by pre-
paid mail. The sample in the present study consists of par-
ticipants aged 20-70, as participants over 70 years of age
received a special questionnaire version, lacking one of
the key items. Of the 77,659 invited individuals aged
20-70, 54,466 (70.1%) returned Q1 and 46,241 (59.5%)
returned both Q1 and Q2. A detailed description of the
full sample is available elsewhere [13]. The personal iden-
tification number assigned to all Norwegian citizens was
used by the governmental statistics agency Statistics
Norway to identify married or cohabiting couples. Only
couples with complete data on all variables of interest
after imputations were retained in the analyses, leaving
11,584 couples to be analyzed. These couples will be re-
ferred to as the nuclear sample from hereon. Mean age
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in women.
Ethics
The HUNT-Study has been approved by the Regional
Committee for Medical and Health Research Ethics for
Central Norway and has been performed in accordance
with the ethical standards laid down in the 1964 Helsinki
declaration. All respondents gave their written consent
for their data to be used for research purposes.
Measures
Alcohol consumption (items in Q1)
The respondent was asked “Concerning alcohol, are you
a non-drinker?” Next, alcohol consumption was mea-
sured by four items, of which one item asked how often
the respondent usually drinks alcohol within a one
month period. The response was given numerically.
Amounts of consumption were measured by three items
asking the respondent to numerically state how many
units of beer, wine and liquor he/she usually drinks
within a two-week period. One unit was defined as one
glass of wine, beer or liquor. The four consumption
items were combined into a summative scale. The
Cronbach alpha was 0.67. The alcohol consumption
index was trichotomized in each sex separately – cat-
egorizing the 95th percentile with the lowest consump-
tion in one category (low/moderate consumption), the
95th to 98th percentile in a high consumption category
and the top 2% in a very high consumption category.
Unlike a dichotomized measure the trichotomization is
informative about the shape of the dose-response rela-
tionship. Since the validity of the alcohol consumption
measure may have left something to be desired, we
chose relatively high threshold values to be reasonably
sure that the two highest categories represented factual-
drinking/abuse.
Alcohol-related problems (items in Q2)
Alcohol-related problems were measured by the CAGE
alcohol screening questionnaire [14] consisting of four
items on whether the respondent had ever 1) felt the
need to cut down on his/her drinking, 2) been criticized
by others due to excessive drinking, 3) felt bad or guilty
due to drinking, or 4) had a drink in the morning to
steady nerves, get rid of a hangover or as an eye-opener.
The items were coded “No” and “Yes”. For the sake of
simplicity the items will be referred to as “Cut down”,
“Criticized”, “Felt bad or guilty”, and “Eye-opener” from
here on. Each CAGE item was used as an independent
predictor of spousal mental distress because of the dif-
ference in content between the four items. This permit-
ted examining which alcohol-related problems are more
associated with spousal mental distress, and which areeasier to live with for the spouse. For instance, being
married to an individual who needs to have a drink in
the morning to steady nerves may predict a worse out-
come than being married to someone who has felt bad
or guilty due to drinking.
Mental distress (items in Q1)
Symptoms of anxiety and depression were measured by
13 of the 14 items of the Hospital Anxiety and Depres-
sion Scale (HADS) [15]. Six of the items measured anx-
iety and seven measured depression. The items had four
response categories, ranging from “not present” to
“highly present”, and the reference period was the week
prior to responding to the questionnaire. The HADS de-
pression items only measure absence of positive emo-
tionality, not negative emotionality. Therefore, the
HADS was supplemented by the CONOR Mental Dis-
tress Index (CMD): In the last two weeks, have you felt:
“Confident and calm?”, “Happy and optimistic?”, “Ner-
vous and restless?”, “Troubled by anxiety?”, “Irritable?”,
“Down/depressed?”, “Lonely?” (response categories: “no”,
“a little”, “a good amount”, “very much”). CMD is de-
scribed in detail elsewhere [16]. The HADS and the
CMD scores were summed to a global mental distress
index and standardized. The HADS and the combined
HADS/CMD instrument correlated 0.96 for men and
0.97 for women. By adding the CMD to the HADS, the
Cronbach alpha increased from 0.86 to 0.90 for men and
from 0.83 to 0.91 for women.
Demographic data
Data on age, with whole years as measurement unit,
were obtained from a public registry. Education was
scored as one of four categories ranging from primary
school to four years or more at college/university.
Treatment of missing values
SPSS Missing Value Analysis (MVA), Expectation
Maximization (EM) was used to impute values separ-
ately for the various set of items (mental distress, alcohol
consumption, CAGE). Imputations were made for re-
spondents with valid data for a minimum of 50% of the
items of each set of items. The proportion of respon-
dents with non-complete data was reduced from 17.8%
to 1.0% for mental distress. Most of these had only one
or two missing items. Prior to imputations of the alcohol
consumption items, the respondents having reported to
be abstainers and who had not completed the alcohol
consumption items were scored zero on all the items. In
cases where some of the consumption items were blank
and other consumption items had valid responses higher
than zero, we assumed that blank responses signified no
consumption for those beverages and replaced these
missing values by zero. For instance, if a person had
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left liquor open, this was assumed to mean “no liquor”.
This recoding (abstainers and blanks in combination
with responses >0) reduced incomplete alcohol con-
sumption data from 51.5% to 6.5%. Subsequently, the al-
cohol consumption items were imputed for respondents
with valid data for a minimum of 50% of the items,
which reduced missing values from 6.5% to 4.6%. Impu-
tations of CAGE only reduced missing values from 8.5%
to 7.7%. Due to the small number of records gained by
imputing CAGE, we chose to replace missing values for
the individuals who had scored less than the average on
the alcohol consumption index with the response indi-
cating absence of alcohol-related problems on the CAGE
items. This reduced incomplete/missing CAGE data
from 7.7% to 0.8%.
Statistical analyses
Multivariate hierarchical regression analyses (SPSS, Re-
gression, Linear) were run stratified by gender, investi-
gating the predictive value of male and female index
persons’ alcohol consumption and alcohol-problems on
their spouses’ mental distress. To investigate deviations
from linearity for the effect of the trichotomized alcohol
consumption variable on spousal mental distress, curve
estimation regression analyses were performed. The R2
of the functions allowing curve linearity was not higher
than the R2 of the linear regression analysis, supporting
the usage of a trichotomized alcohol consumption vari-
able. Spearman rank-order correlations were run for the
index persons’ alcohol predictor and spousal mental dis-
tress, giving crude estimates of the associations. In the
hierarchical regression analyses, spousal age and spouses’
and index persons’ educations were entered in the first
model (model 1). In model 2, alcohol consumption was
added to the model. To observe the predictive effect of
the CAGE items without adjusting for alcohol consump-
tion, the CAGE items were entered together with the
demographic variables from the first model in model 3.
In model 4, alcohol consumption and the CAGE items
were entered together with the demographic variables to
observe the effects of each alcohol predictor when ad-
justed for the other alcohol predictors.
The effect of alcohol consumption/problems in the
index person on mental health in the spouse may be
somewhat confounded by the index person’s mental dis-
tress, because the index person’s mental distress may
have an impact both on their own alcohol consumption/
problems and on the spouse’s mental health. Likewise
the spouse’s own alcohol consumption or alcohol-related
problems may affect both the index person’s alcohol
consumption/problems and the spouse’s mental health,
and accordingly act as a confounder. Just as likely, how-
ever, these variables (the index person’s mental distressand the spouse’s alcohol consumption and alcohol-
related problems) may act as mediators. That is, the
index person’s alcohol consumption/problems cause dis-
tress in the index person and increased alcohol con-
sumption/problems in the spouse, and these again cause
distress in the spouse. Research has shown that alcohol
abuse most likely causes within-person mental distress,
rather than the other way around [17], suggesting that
the spouse’s mental distress may act more as a mediator
than as a confounder. Research regarding the causality
of spousal concordance for alcohol consumption implies
that both assortative mating and spousal convergence
over time are involved [18], suggesting that alcohol use
and alcohol-related problems may both confound and
mediate the effect of index persons’ alcohol consump-
tion/problems on spouses’ mental distress. The possible
causal pathways between index persons’ and spouses’ al-
cohol variables and mental distress are presented in
Figure 1. In conclusion, whereas model 4 may be some-
what under-adjusted, model 5, including index person’s
mental distress and spousal alcohol variables, may be
over-adjusted because it probably adjusts for mediator
effects.
Spousal and own alcohol consumption and alcohol
problems may act as effect modifiers for each other.
Thus, interaction terms between index persons’ alcohol
variables (alcohol consumption and each of the CAGE
items), and between index person and spouse alcohol
variables were specified. Demographic characteristics of
the spouse or the couple and index person mental dis-
tress may also moderate the effects of the alcohol vari-
ables. We tested for interaction effects between index
person alcohol variables and the following variables:
spousal age, average couple education, and index person
mental distress. All interaction effects were adjusted for
all variables included in model 4.Results
Descriptive statistics
The distribution of the outcome measure, mental dis-
tress, is presented in Figure 2, collapsed across genders.
It deviates somewhat from a normal distribution, with
skewness 1.31 and kurtosis 2.29.
Mean alcohol consumption (sum of units of alcohol
drunk within a two-week period) for male respondents
was 4.3 (range 0-50) and 64.3% reported drinking less
than the mean. The top 15% reported drinking 8.0 units
or more. Mean alcohol consumption for female respon-
dents was 2.3 (range 0-40) and 65.8% reported a con-
sumption lower than the mean. The top 15% reported
drinking 4.2 units or more. Mean values for males and
females in the different alcohol consumption groups are
presented in Table 1.
Figure 1 Some possible causal pathways between index persons’ and spouses’alcohol abuse and mental health.
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alcohol measures are presented in Table 2. Table 2 also
contains bivariate associations between alcohol con-
sumption, the CAGE items and mental distress for both
index persons and spouses. Unadjusted, male alcohol
consumption was not significantly associated with spou-
sal mental distress. All the CAGE items for male index
persons were significantly associated with female spousal
mental distress. The unadjusted association between fe-
male index persons’ alcohol consumption and male
spousal mental distress was just significant, whereas two
of the CAGE items, “Criticized” and “Felt bad or guilty”
were significantly associated with male spousal mental
distress. The direction of the relationship with spousal
mental distress was negative for alcohol consumptionFigure 2 Histogram with a normal probability plot of mental distressand positive for CAGE. The within-subject correlation
between alcohol consumption and mental distress was
non-significant for both female and male respondents,
whereas the CAGE items were moderately correlated
with within-subject mental distress – with correlations
ranging from .09-.15 and .03-.11 for males and females,
respectively.
Results of the hierarchical regression analyses
The predictor variables were entered block-wise into the
regression analyses. The analyses were stratified by sex.
The results of the hierarchical regression analysis of
male index persons and female spouses are presented in
Table 3, followed by the results for female index persons
and male spouses in Table 4.for women and men combined.
Table 1 Mean and standard deviations of total numbers
of reported glasses of beer, wine and liquor normally
consumed within a two-week period for women and men
in the low, high and very high consumption groups
Men Women
M SD M SD
Low alcohol consumption 3.6 3.4 1.8 2.0
High alcohol consumption 15.0 3.8 8.7 2.1
Very high alcohol consumption 22.6 7.5 14.2 5.3
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The results from model 1, where the demographic vari-
ables were entered together, showed that spousal age
and spousal and index person education were signifi-
cantly related to spousal mental distress. In model 2,
index person alcohol consumption was entered into the
model but did not significantly predict spousal mental
distress. In model 3, index person alcohol consumption
was removed from the model, and replaced by index
persons’ CAGE responses. Only one CAGE item, “Felt
bad or guilty” significantly predicted spousal mental dis-
tress. In model 4, both index person alcohol consump-
tion and CAGE were entered simultaneously into the
model. When adjusting for demography and CAGE,
alcohol consumption significantly predicted a decrease
in spousal mental distress. “Felt bad or guilty” was still
the only CAGE item significantly predicting an increase
in spousal mental distress. In model 5 spouse alcohol
variables and index person mental distress were added
to the model, to explore potential mediation or confoun-
ding. The negative effect of index persons’ alcohol con-
sumption increased in model 5, indicating that some of
the effect of alcohol consumption was suppressed inTable 2 Spearman rank correlations between alcohol variable
1 2 3 4 5
1: Spousal mental distress -.02** .02 .02** .0
2: Alcohol consumption -.02 .22*** .07*** .1
3: Cut down .02* .21*** .36*** .4
4: Criticized .04*** .14*** .45*** .2
5: Felt bad or guilty .04*** .11*** .44*** .45***
6: Eye-opener .02** .06*** .22*** .24*** .1
7: Index mental distress .25*** .02 .13*** .13*** .1
8: Spouse alcohol consumption -.00 .32*** .14*** .04** .0
9: Spouse Cut down .09*** .10*** .11*** .03*** .0
10: Spouse Criticized .07*** .02* .04*** .01 .0
11: Spouse Felt bad or guilty .10*** .07*** .11*** .07*** .1
12: Spouse Eye-opener .04*** .01 .02 .00 .0
a Estimates above the diagonal are female index persons and male spouses and be
* p.<.05.
** p.<.01.
*** p.<.001.models 1-4. The effect of the CAGE item “Felt bad or
guilty” seemed to be completely mediated or confounded
by the new variables entered in model 5 and lost its sig-
nificant effect. “Cut down” was the only significant
CAGE item in model 5, predicting a decrease in spousal
mental distress. The remaining CAGE estimates de-
creased in magnitude in model 5. Spouses’ own alcohol
consumption was unrelated to their mental distress,
when adjusting for all the variables in block 5. All four
spousal CAGE items were highly predictive of spouses’
own mental distress.
Female index persons – male spouses
The relationship between female index persons’ alcohol
consumption and alcohol-related problems, measured by
CAGE, and their male spouses’ mental distress was in-
vestigated with the same hierarchical procedure as
reported above. Model 1 showed that spousal age and
spousal and index person education were significantly
related to spousal mental distress. In model 2, alcohol
consumption was entered into the model, but did not
significantly predict spousal mental distress. In model 3,
alcohol consumption was replaced by the index persons’
CAGE items, of which the items “Criticized” and “Felt
bad or guilty” significantly predicted an increase in spou-
sal mental distress. In model 4, index person alcohol
consumption and CAGE were entered simultaneously.
When adjusting for demography and index person
CAGE, alcohol consumption significantly predicted a de-
crease in spousal mental distress. The CAGE items
“Criticized” and “Felt bad or guilty” still significantly pre-
dicted an increase in spousal mental distress in model 4.
In model 5, the effect of index person alcohol consump-
tion increased, and still significantly predicted decreasings and mental distress for index persons and spousesa
6 7 8 9 10 11 12
4*** .01 .25*** .02* .13*** .13*** .15*** .07***
6*** .04*** -.01 .32*** .13*** .03*** .05*** .00
1*** .19*** .09*** .11*** .11*** .03*** .06*** .01
8*** .25*** .07*** .02** .04*** .01 .03** .02**
.14*** .11*** .06*** .10*** .07*** .13*** .03**
9*** .03*** .01 .02 .00 .02* .04***
5*** .07*** -.02 .03* .04*** .04*** .03**
5*** .00 -.02* .21*** .14*** .11*** .06***
7*** .01 .02 .22*** .46*** .44*** .22***
3*** .02 .02** .08*** .38*** .45*** .24***
4*** .03** .04*** .17*** .41*** .28*** .19***
2** .04*** .01 .04*** .19*** .24*** .14***
low the diagonal are male index persons and female spouses.
Table 3 Hierarchical regression analyses of the effect of male index persons’ alcohol consumption and CAGE items on
female spouses’ mental distress
Scaling of variable Ba 95% CI (B) betaa p adj. R 2 p for R 2 changed
Model 1: .015 .000
Age spouse Years .006 .004, . 008 .065 .001
Education 1 – 4b -.034 -.051, -.018 -.043 .001
Education spouse 1 – 4 b -.045 -.062, -.027 -.056 .001
Model 2: .015 .169
Age spouse Years .006 .004, .008 .066 .001
Education 1 – 4 b -.033 -.050, -.017 -.042 .001
Education spouse 1 – 4 b -.045 -.062, -.027 -.056 .001
Alcohol consumption 1 – 3 c -.043 -.105, .018 -.013 .169
Model 3: .017 <.000e
Age spouse Years .007 .005, .008 .070 .001
Education 1 – 4 b -.033 -.050, -.017 -.042 .001
Education spouse 1 – 4 b -.046 -.063, -.028 -.057 .001
Cut down 0, 1 -.009 -.080, .061 -.003 .793
Criticized 0, 1 .065 -.005, .135 .020 .070
Felt bad or guilty 0, 1 .045 .036, .154 .034 .002
Eye-opener 0, 1 .084 -.039, .206 .013 .182
Model 4: .017 <.000
Age spouse Years .007 .005, .008 .071 .001
Education 1 – 4 b -.032 -.048, -.015 -.040 .001
Education spouse 1 – 4 b -.045 -.063, -.028 -.057 .001
Alcohol consumption 1 – 3 c -.069 -.132, .006 -.020 .032
Cut down 0, 1 .002 -.069, .074 .001 .949
Criticized 0, 1 .068 -.002, .139 .021 .056
Felt bad or guilty 0, 1 .095 .036, .154 .034 .002
Eye-opener 0, 1 .086 -.037, .209 .013 .169
Model 5: .084 <.000
Age spouse Years .006 .005, .008 .068 .001
Education 1 – 4 b -.021 -.037, -.005 -.026 .012
Education spouse 1 – 4 b -.042 -.058, -.025 -.052 .001
Alcohol consumption 1 – 3 c -.085 -.149, .-021 -.025 .010
Cut down 0, 1 -.076 -.145, -.007 -.023 .032
Criticized 0, 1 .034 -.034, .102 .010 .325
Felt bad or guilty 0, 1 .002 -.056, .059 .001 .951
Eye-opener 0, 1 .018 -.100, .137 .003 .763
Mental distress standardized .250 .231, .270 .228 .001
Alcohol consumption spouse 1 – 3 b -.011 -.069, .047 -.004 .710
Cut down spouse 0, 1 .347 .215, .478 .054 .001
Criticized spouse 0, 1 .296 .124, .467 .033 .001
Felt bad or guilty spouse 0, 1 .327 .236, .418 .071 .001
Eye-opener spouse 0, 1 .389 .123, .655 .027 .004
N=11,584 couples
a B= unstandardized regression coefficient, beta=standardized regression coefficient.
b 1= primary school, 4 = ≥years at university/college.
c 1= low/moderate, lower 95%, 2 = high, 95-98%, 3= very high, top 2%.
d P-value of the F-test of the R2 change compared to former model.
e Compared to model 1.
Spouses’ own responses.
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Table 4 Hierarchical regression analyses of the effect of female index persons’ alcohol consumption and CAGE items
on male spouses’ mental distress
Scaling of variable Ba CI (B) betaa p adj. R2 p for R 2 changed
Model 1: .008 .000
Age spouse Years .002 .000, .003 .022 .024
Education 1 – 4b -.020 -.035, -.004 -.027 .015
Education spouse 1 – 4 b -.048 -.063, -.033 -.067 .001
Model 2: .008 .101
Age spouse Years .002 .000, .004 .023 .017
Education 1 – 4 b -.019 -.034, -.003 -.026 .020
Education spouse 1 – 4 b -.047 -.062, -.032 -.066 .001
Alcohol consumption 1 – 3 c -.043 -.095, .008 -.015 .101
Model 3: .010 .000e
Age spouse Years .002 .000, .004 .025 .012
Education 1 – 4 b -.020 -.036, -.004 -.028 .012
Education spouse 1 – 4 b -.048 -.063, -.034 -.067 .001
Cut down 0, 1 -.038 -.158, .082 -.006 .538
Criticized 0, 1 .165 .004, .327 .020 .045
Felt bad or guilty 0, 1 .153 .069, .237 .037 .001
Eye-opener 0, 1 -.067 -.332, .198 -.005 .620
Model 4: .010 .000
Age spouse Years .002 .001, .004 .027 .007
Education 1 – 4 b -.019 -.035, -.003 -.026 .018
Education spouse 1 – 4 b -.047 -.062, -.032 -.066 .001
Alcohol consumption 1 – 3 c -.063 -.116, -.010 -.022 .020
Cut down 0, 1 -.013 -.135, .109 -.002 .837
Criticized 0, 1 .163 .001, .324 .020 .048
Felt bad or guilty 0, 1 .160 .076, .244 .039 .001
Eye-opener 0, 1 -.069 -.334, .196 -.005 .610
Model 5: .093 .000
Age spouse Years .002 .000, .004 .024 .010
Education 1 – 4 b -.010 -.025, -.005 -.014 .187
Education spouse 1 – 4 b -.039 -.053, -.024 -.054 .001
Alcohol consumption 1 – 3 c -.086 -.140, .-033 -.031 .002
Cut down 0, 1 -.123 -.240, -.006 -.021 .040
Criticized 0, 1 .124 -.031, .276 .015 .116
Felt bad or guilty 0, 1 .005 -.076, .086 .001 .902
Eye-opener 0, 1 -.130 -.384, .124 -.009 .314
Mental distress Standardized .204 .188, .220 .225 .001
Alcohol consumption spouse 1 – 3 b .027 -.027, .081 .009 .326
Cut down spouse 0, 1 .176 .113, .238 .059 .001
Criticized spouse 0, 1 .160 .098, .221 .054 .001
Felt bad or guilty spouse 0, 1 .230 .178, .281 .091 .001
Eye-opener spouse 0, 1 .221 .114, .329 .037 .001
N=11,584 couples
a B= unstandardized regression coefficient, beta=standardized regression coefficient.
b 1= primary school, 4 = ≥years at university/college.
c 1= low/moderate, lower 95%, 2 = high, 95-98%, 3= very high, top 2%.
d P-value of the F-test of the R2 change compared to former model.
e Compared to model 1.
Spouses’ own responses.
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also significantly impacted the outcome. “Cut down” was
negatively associated with and “Criticized” positively
associated with spousal mental distress. All CAGE es-
timates, except “Cut down” decreased in magnitude in
model 5. Spouses’ own alcohol consumption was un-
related to their mental distress, whereas all spousal
CAGE items were positively related to their own mental
distress.
Interaction effects
Interaction terms between index persons’ alcohol vari-
ables, between index persons’ and spouses’ alcohol vari-
ables, between index persons’ alcohol variables and
mental distress, and between index persons alcohol vari-
ables and the demographic variables were specified. In
total, 49 interaction analyses were run. The significance
level was corrected according to the Bonferroni formula,
rendering the alpha level at 0.001. This resulted in two
significant interaction effects – between 1) female index
persons’ and male spouses’ alcohol consumption
(p=.001), and 2) “Cut down” in male index persons and
“Criticized” in female spouses (p<.001). Two effects were
approaching significance, after Bonferroni correction -
3) “Criticized” in male index persons and “Eye-opener”
in female spouses (p=.008); and 4) “Felt bad or guilty”
and mental distress in female index persons (p=.009).
Simple effects analyses in stratified samples showed 1)
that the negative (protective) effect of alcohol consump-
tion among female index persons was stronger for
spouses consuming high amounts (B=-.298, p=.001) and
very high amounts (B=-.200, p=.012) than for spouses
with a low/moderate consumption (B=-.024, p=.495. 2)
The negative effect of “Cut down” in male index persons
was stronger for female spouses who themselves had
been “Criticized” (B=-.679, p=.015) than for spouses who
had not been “Criticized” (B=.076, p=.224). 3) The posi-
tive (risk) effect of “Criticized” in male index persons on
spousal mental distress tended to be stronger for female
spouses who had not had an “Eye-opener” to steady
nerves (B=.078, p=.029), than for female spouses who
had had an “Eye-opener” (B=-.732 p=.421). 4) The positive
effect of mental distress in female index persons tended to
be stronger when the index person themselves had not
“Felt bad or guilty” (B=.466, p=.000) than when the index
person had “Felt bad or guilty” (B=.211, p=.026).
Discussion
The inconsistent findings from previous research on the
relationship between one spouse’s alcohol abuse and the
other spouse’s mental health indicate that the relation-
ship is more complex than previously assumed. This
study seconds this interpretation, as the results suggest
that alcohol consumption was related to less spousalmental distress, whereas alcohol-related problems were
either unrelated to spousal mental distress or related to
higher levels of spousal distress. Bivariate analyses of the
association between alcohol consumption and spousal
mental distress were not sufficient to produce this result,
whereas a slightly protective effect of alcohol consumption
appeared when the acknowledged problems associated
with alcohol abuse - in terms of CAGE scores - were ad-
justed for.
Alcohol-related problems, measured by CAGE, were in
general related to an increase in spousal mental distress,
although the specific type of problem that significantly
predicted the outcome varied according to which vari-
ables were entered into the model. The strongest effects
were found in model 4, where the effects of CAGE were
adjusted for demography and alcohol consumption. The
results are in accordance with results reported by
Tempier et al. [3] who found a small increase in spousal
mental distress associated with index persons with a
minimum of two positive CAGE responses. In our study,
both female and male spouses of persons who had felt
bad or guilty due to excessive drinking had overall sig-
nificantly higher mental distress than other spouses.
Having felt bad or guilty due to excessive drinking in-
volves a certain degree of realization that the drinking is
causing problems either for oneself or for others, and as
such may be indicative of long-term -or serious drinking
problems. Also, male spouses of female index persons
who had been criticized for excessive drinking had sig-
nificantly higher scores on mental distress. Most likely,
one of the persons having criticized the alcohol con-
sumption is the spouse him/herself. A lack of cultural
acceptance for a high consumption of alcohol among
women may cause male spouses to criticize female
spouses’ alcohol consumption more readily. However,
the graver social stigma of female alcohol abuse may also
cause male spouses to evade criticizing their spouses’
consumption. Thus, the item “Criticized” may in fact re-
flect a very high consumption, and possibly be highly
suggestive of alcohol abuse among female index persons.
Including the variables in model 5 may represent an
over-adjustment of the effects of the predictor variables,
but is informative as to the magnitude of the additional
variables’ joint mediating and/or confounding effects on
the effects of index person alcohol consumption and
problems. The effects of the CAGE items decreased for
both male and female index persons when adding spou-
sal alcohol variables and index person mental distress in
model 5, indicating partial mediation or confounding by
at least some of these additional variables. The decrease
may be particularly due to a relatively strong effect (as
judged by the standardized beta values) of the index per-
sons’ mental distress, which seems to “take over” the ef-
fect of the worry expressed by the CAGE items. We find
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rather than confounds, the effects of the CAGE items,
implying that the estimates in model 5 are somewhat
over-adjusted. On the other hand, the estimates in
model 4 may be slightly under-adjusted, suggesting that
the realistic values of the estimates are somewhere be-
tween those from model 4 and those from model 5.
The estimated effects of each of the CAGE items must
be conceived as fractions of the total effect of CAGE,
most of them down-adjusted because of inter–item cor-
relations. However, the fact that the CAGE items be-
haved rather differently in their relationship with spousal
mental distress after adjusting for alcohol consumption
justifies the usage of each item as a single predictor.
Using the CAGE items in the traditional manner – by
using a cut off at two positive CAGE responses – would
disguise this difference in directionality of the CAGE
items, giving a less informative portrait of the relation-
ship between our alcohol variables and spousal mental
distress.
Spouses of index persons having felt the need to “Cut
down” had significantly less mental distress compared
with spouses of index persons who had not felt such a
need (model 5). Also, the “Eye-opener” item of female
index persons tended to be associated with less mental
distress, although not significantly so. The other CAGE
items seemed to be related to spousal mental distress, al-
though at levels varying from non-significant to signifi-
cant, and only significantly in model 4.
The results for alcohol consumption from model 4
indicate that there also may be constructive factors asso-
ciated with drinking alcohol, after adjusting for alcohol-
related problems. Our data were not based on diagnosis,
and therefore we cannot be absolutely sure that the indi-
viduals categorized as high and very high consumers in
fact have a problematic relationship to alcohol. By ca-
tegorizing only the top 5% in a high and very high con-
sumption group, most of the persons in these groups are
probably abusers, as the 12-month prevalence rate of
alcohol use disorders in Norway has been observed to
be higher (16.4% for men and 6.0% for women) [19].
However, there will also most likely be high and very
high consumers in our study who do not qualify for an
alcohol abuse diagnosis, and consequently we cannot
state positively that our consumption measure is indica-
tive of alcohol abuse as such. Rather, our results indicate
that altogether a high consumption is weakly related to
good spousal mental health. This interpretation may be
seconded by results from the Schuckit et al. [5] study.
Although not statistically significant, Schuckit and col-
leagues found a tendency for spouses of alcohol abusers
to have fewer psychiatric symptoms than spouses of
non-abusers. A high consumption of alcohol may be re-
lated to other third factors not measured in this study.For instance, a high consumption of alcohol may involve
more social activities, and being socially active may be
protective against mental distress [18]. Also, drinking
large quantities of alcohol may be related to a tendency
to enjoy oneself - of being a bon vivant - which possibly
may be constructive for the spouse.
Concordance for high alcohol consumption has previ-
ously been found to indicate high marital satisfaction
[9], which in turn may cause less mental distress [11].
The significant interaction effects indicated that con-
cordance for high alcohol consumption was related to
significantly less mental distress and discordance for al-
cohol consumption to increased mental distress. Female
index persons’ alcohol consumption showed a stronger
negative (protective) relationship with mental distress
among male spouses with high and very high alcohol
consumption than among spouses with a low/normal
consumption. Similar results were found for male index
persons having felt the need to cut down on drinking
and female spouses having been criticized for drinking.
Female spousal mental distress tended to be more in-
creased by the male index person having been criticized
in spouses who had not had an “Eye-opener” than in
spouses having had an “Eye-opener”, although this trend
did not reach significance after a Bonferroni correction.
These results may indicate that spousal discordant
drinking patterns may increase the risk of experiencing
mental distress, whereas spousal concordant drinking
patterns may to a certain extent protect against mental
distress, which may or may not be a function of marital
satisfaction.
Previous research has suggested that the relationship
between alcohol abuse and spousal mental distress may
be dependent upon educational level [5]. Higher educa-
tion is related to higher alcohol consumption, but also
to lower frequency of binge drinking [20]. Mental disor-
ders are more prevalent among individuals with low so-
cioeconomic status [21]. We found no significant
interaction effects suggesting a moderator effect of edu-
cational level.
Our results on alcohol consumption are in contrast to
the results of the study by Maes et al. [12], who found
significant cross-assortment between alcohol abuse in
one partner and anxiety or depression in the other. Such
cross-assortment implies a correlation between trait A
in spouse 1 and trait B in spouse 2 after the correlation
due to assortment for other correlated variables has been
partialled out [12]. Our results on alcohol-related prob-
lems are consistent with those of Maes et al. Different
methods may explain the partial discrepancy. The Maes
et al. study was based on lifetime diagnoses obtained by
structured interview, whereas our study examined
current self-reported consumption, lifetime alcohol
problems, and symptoms of anxiety and depression
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[4], who also found a higher risk of anxiety and depres-
sion among female spouses of male alcohol abusers,
identified spouses of alcohol abusers by asking the re-
spondents to indicate whether or not their spouses had
an alcohol use disorder. Only a small fraction of their
sample reported having husbands with alcohol use disor-
ders, incongruent with the prevalence numbers of alco-
hol use disorders in the United States. This may imply
that their results only apply for spouses of the most ser-
iously afflicted alcohol abusers, which may be why such
a high risk of spousal anxiety and depression was found.
An even more important reason for the large effect size
reported by Dawson et al. may have been a misclassifica-
tion of the alcohol cases correlated by the outcome
measure. That is, depressed persons may be more in-
clined to characterize their partners as alcohol abusers
than are mentally healthy persons.
The sizes of the effects of a high and very high con-
sumption on spousal mental distress in our study were
quite small and probably would not have been detected
as significant in a sample much smaller than ours. Des-
pite the small effects, the tendency regarding positive as-
pects of a high consumption was clear, challenging the
notion that a high alcohol consumption is exclusively re-
lated to negative aspects for the spouses. Due to our
study’s large sample and precise estimates, this finding
adds to the existing literature by showing that once the
variation associated with problems related to drinking is
accounted for, alcohol consumption seems either directly
or indirectly to be related to good spousal mental health.Methodological considerations
The existing literature on the relationship between one
spouses’ alcohol abuse and the other spouses’ mental
distress has for the most part only investigated the
relationship between male alcohol abusers and female
spouses. Also, several of the previous studies have
been based on samples of limited generalizability. The
present study is based on data from both male and
female spouses, from a large sample, representative
of the Norwegian adult population, implying a high
generalizability of our results.
However, there are methodological limitations to our
study. The response rate for the individuals having
returned both Q1 and Q2 (59.5%) may have caused a se-
lection bias. However, a recent attrition study of the
HUNT 2 sample showed that high alcohol consumption
in a previous HUNT study only predicted non-
participation in HUNT 2 moderately well (OR= 1.27 for
the top 3% consumption) [22]. Also, even highly select-
ive non-participation only seems to moderately influence
associations between variables [23], giving reason tobelieve that our estimates have not been severely af-
fected by non-participation.
The lack of diagnostic measures rendered us incapable
of positively identifying alcohol abusers among the index
persons. As shown by the mean values of the high and
very high consumption groups, the consumption reported
may not be indicative of alcohol use disorders. However,
alcohol consumption is usually underreported in popula-
tion studies [24], making it feasible to assume that the ac-
tual consumption is considerably higher than reported.
The degree to which underreporting leads to misclassifi-
cations depends upon whether or not the underreporting
is systematic - that is, whether the amount of under-
reporting correlates highly with the real consumption,
such that most people report, say, half their real consump-
tion - or non-systematic. The distribution of the consump-
tion in our sample corresponds well with distributions
normally observed in alcohol consumption research, in
which approximately 2/3 of the population reports drin-
king less than the average consumption and 15% reports
drinking more than twice that of the average [25]. This
suggests that the underreporting is systematic, and that
the high and very high consumption groups in fact pri-
marily include high and very high consumers – who for
the large part will be individuals with alcohol use disor-
ders. By choosing strict criteria for what is considered high
and very high consumption, there is a much higher prob-
ability of misclassifying a real case as a non-case than of
misclassifying a non-case as a case. To avoid substantial
attenuation of the results, keeping the case groups rela-
tively free from false positives is much more important
than is avoiding some pollution of the large non-case
group by (a relative low fraction of) false negatives. There-
fore, the choice of strict criteria defining the top five per-
centile as high and very high consumers with potential
alcohol problems is methodologically sound.
Alcohol consumption was measured as current con-
sumption, whereas alcohol-related problems were mea-
sured as lifetime problems. The outcome, mental distress,
was also measured as current distress. Current disorders
are more predictive of co-occurring problems in the
spouse [1], which may have deflated the observed associ-
ation between alcohol-related problems and spousal men-
tal distress. Furthermore, individuals abstaining from
alcohol were asked to skip the CAGE, which may have
caused previous alcohol abusers to skip this measure given
that they were abstaining at the time of the survey. It was
not possible to separate steady heavy drinkers from binge
drinkers in this data material. Previous research has found
that spouses of steady heavy drinkers experience less men-
tal distress than spouses of binge drinkers – although the
total alcohol consumption of steady heavy drinkers in ge-
neral is higher than that of binge drinkers [6]. Being able
to distinguish effects of steady heavy drinking from effects
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information to our results.
The mental distress index was composed of two sepa-
rate mental health measures, the HADS and the CMD,
which has not previously been used in a combined ver-
sion, and of which only the first has previously been vali-
dated. However, we still judged the face validity of the
combined index to be better than that of the HADS
alone, because the HADS depression items seem not to
include negative emotionality. The correlation between
the HADS scores and the scores from the combined
index was 0.96 for men and 0.97 for women, so clearly
the content of the HADS was not radically changed after
the inclusion of the CMD items. Also, the internal
consistency of the measure increased after including the
CMD. Accordingly, even if our measure was not strictly
validated, we must assume that the validity was as least
as good as for the HADS instrument.
Our design is not suited to decide about the causal di-
rection between alcohol abuse and spousal mental dis-
tress. Although not evidence-based, we would judge a
causal direction from alcohol abuse in one of the spouses
to mental distress in the other as more plausible than the
reversed causal pathway, but there are probably also
people who drink to drown problems related to their
spouse’s’ poor mental health.
Finally, and related to the problem of unknown causal-
ity, our results could be confounded by effects of assor-
tative mating, primarily for alcohol consumption, for
which there is a strong spouse correlation. The associa-
tion between alcohol abuse in spouse A and mental
health in spouse B could partly reflect assortative mating
for alcohol abuse together with a relationship between
own alcohol abuse and own mental health. However, re-
cent results based on HUNT data suggest that most of
the observed spouse similarity for alcohol consumption
reflects convergence during the spouses’ life together ra-
ther than assortative mating. Only a minor part of the
spouse similarity seems to have been present at the time
the spouses started to see each other [26]. Also, the as-
sociation between own alcohol abuse and mental health
is moderate (Table 1), implying that an important
confounding by assortative mating is unlikely.
Conclusions
The results of our study indicate that alcohol consump-
tion and alcohol-related problems partly predict different
spousal outcomes. Alcohol-related problems constitute a
clear risk factor for spousal mental distress. When disen-
tangling alcohol-related problems perceived by the alco-
hol consumer him/herself from other effects of alcohol
consumption, it appears that besides the adverse conse-
quences of spousal drinking problems, there is a protect-
ive effect of alcohol consumption against spousal mentaldistress. Although the effect sizes were small, the trend
was clear – the higher the consumption, the less mental
distress was experienced by the spouse. Explanations for
this result might partly be found in non-investigated
third factors. Drinking alcohol may, for instance, be
related to a tendency to enjoy oneself or to be socially
active. Apart from the primarily adverse effect of prob-
lematic alcohol use on spousal mental health, differences
in alcohol use between the spouses represents an addi-
tional risk factor, whereas spouse similarity may buffer
negative effects of spousal alcohol consumption.
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